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Method for the manufacture of the mantle portion of 
a cistern 

■» • 

The present invention is concerned with a 
5 method for the manufacture of the mantle portion of a 
cistern of reinforced plastic, whereat a prefabricated 
thin layer, one of whose side faces is possibly provided 
with a layer of a material resistant to corrosion and 
chemicals, is cut into rectangular shape with dimensions 

10 corresponding to the desired length of the mantle portion 
and preferably to its entire circumference, the said 
layer being formed to a substantially cylindrical form, 
with the said layer being directed inwards, and so that 
the two rectilinear opposite edges of the full-size 

15 layer are placed one against the other and joined to- 
gether by means of reinforcement and resin so that a 
continuous mantle face with desired dimension is ob- 
tained, whereupon reinforcement and resin are applied 
onto the thin cylindrical mantle face by winding around 

20 the mantle face along a preferably slowly rising spiral- 
shaped path until desired wall thickness is reached, 
whereupon the mantle portion is ready for being provided 
with end pieces or end flanges. 

It is a common feature of all prior-art 

25 methods for the manufacture of mantle faces for cisterns 
that the mantle face is built around an inside mould, 
which is arranged so that it revolves around a horizon- 
tal axis while the reinforcement and resin are applied. 

The drawback of such a procedure is the fact 

30 that the cost of manufacture of the mould itself is 
rather high owing to the circumstance, that it must be 
possible to reduce the diameter of the mould or to 
disassemble the entire mould and to remove the mould 
out of the interior of the mantle face after completed 

35 lamination and after hardening of the plastic. When 
large series of fuel tanks of a little diameter, e.g. 
2 metres, are manufactured, the cost of the mould does 
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not affect the individual tanks excessively, but when 
large cisterns are manufactured as little series, a 
limit is soon reached at which the cost of the" mould 
becomes so high that a manufacture is, on the whole, 
not profitable. 

It is a further drawback that one and the same 
mould can usually be used for one dimension of the mantle 
face only, which drawback has been eliminated to some 
extent by means of moulds of inflatable type, which can 
be used for the manufacture of mantle faces of diameters 
wxthin certain limits, e.g. between 300 and 2,500 mm 
or similar. Out of both technical and economic points 
of view, it is not profitable to manufacture such moulds 
for diameters in excess of 3,500 mm. 

The object of the present invention is to 
eliminate the above problem, which is achieved by means 
of a method which is characterized in that the ready-cut 
thin layer is rolled together into a roll, which is 
thereupon placed vertically on a base for rolling up 
and for forming to the said cylindrical form, whereupon 
a number of detachable support rings are inserted into 
the object formed, which is not of entirely rigid shape, 
before lamination. 

3516 furth « characteristics of the invention 
25 come out from the attached claims 1 to 8. ■• 

The invention will be described below in more 
detail with reference to the attached drawing, wherein 

Figure 1 is a side view of a cistern manu- 
factured in accordance with the invention, 

Pi 5 ure 2 is a perspective view of a pre- 
fabricated layer, 

Figure 3 is an illustration of principle of 
a ready-cut layer that has been rolled together. 

Figure 4 is an illustration of principle of 
the layer of Fig. 3 as rolled to the cylindrical form, 

Figure 5 is a side view of a cistern during 
manufacture as per the invention, and 
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« shows the cistern of Fig. 5 as viewed 

fr ° m ^ Tcistem of reinforced plastic consists of a 
„*U Portion , ana of two ena pieces . the said ena 
pieces 2 being forced gainst en mner»ou!a The 
Lntle portion 1 ana also the ena pieces * 

■ «„ inner layer, which pertly consists of a 
f metis! resistant to corrosion ana chemi- 
cTs I support layer consisting of lay«s °_f 

, reinforcement material ana ^ is 

sible outer layer of reinforcement ana resin, wh 
illustratea in the inset aetail enlargement A ^ the 
drawing. In order that the Umination o the cistern 
at the joint between the mantle portron 1 ana the ena 

portion is manufactured as follows: 
, 0 P ° out of a prefabricated thin layer, a wh o e 

•« p a 2.5 mm and one of whose side faces 
thickness xs, e.g., 2 5 mm ^.^ 

is possibly provided with a layer o* 

Fig. 3, wni formation of 

30 position ana p ace °- iaUy cylindtical 

tte -t-out layer la ^ ^ 

form, with the sera lay^ tectillnear e ages of 

inwards, so that tne twu .. er 
r full-size layer 1a are placed against each other 
the full-size iaye re i„forcement and resin, 

35 ana joined together by meensrf ^ 

as comes out from Fig- *• " ne " ...following 
Uy er 1a is in the rolled-together form, its follow , 
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handling is facilitated considerably. The different 
parts of the cistern can, for example, be transported 
separately to the ultimate site of construction of the 
cistern, where it is then assembled, but even if the 
assembly takes place within one and the same factory, 
a roll is considerably easier to handle than a' large 
sheet of not entirely rigid shape. If the cut-out sheet 
la forms only a part of the circumference of the mantle 
face, which may be the case with very large diameters 
of cisterns, the different parts must first be joined 
together before the final cylindrical mantle face can 
be formed, m such a case, several longitudinal joints 
are obtained, which has a retarding effect on the manu- 
facture, because the joining together must usually be 
. carried out manually. Thus, one should preferably aim 
at the situation that the cut-out layer has a length 
corresponding to the entire circumference of the mantle 
face. 

Into the thin mantle face la in this way 
obtained, which is not of entirely permanent shape, 
an appropriate number of support rings 3 are inserted 
hereinafter, which rings are supposed to keep the thin 
»antle face in the correct position and to maintain its 
cylindrical shape during the subsequent lamination, 
whereat reinforcment and resin are applied onto the 
cylindrical mantle face 1a so that the reinforcement is 
appropriately wound around the mantle face along a 
preferably slowly rising spiral-shaped path, at the same 
time as resin is sprayed or in some other way applied 
onto the mantle face. This goes on as long as the 
desired thickness is obtained for the ultimate mantle 
portion. If desired, certain parts of the mantle 
portion may be provided with a thicker laminate layer 
if the construction of the cistern so requires. 

After completed lamination and after the 
resin has hardened, the inserted support rings 3 are 
removed, the complete mantle portion is turned to the 
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horizontal position, whereupon the mantle portion is 
ready to be provided with end pieces 2, or possibly with 
end flanges, in a usual way by joining together by means 
of resin and reinforcement. 
5 The base 4 on which the thin mantle face 1a is 

formed and the subsequent lamination takes place 
appropriately consists of a rotary table 4, the centering 
taking place, e.g., by means of the inserted support 
rings 3. Hereat, the reinforcement 5 and the resin are 

10 appropriately applied onto the revolving mantle face 
by means of an application device 6, which is arranged 
so as to run back and forth along a vertical guide 7 
placed at the rotary table 4 . The movement of the 
application device back and forth takes place either 

15 manually or fully automatically. The application device 
may be appropriately arranged so that it cuts the rein- 
forcement threads 5 into short pieces, which are, by 
means of a nozzle, sprayed onto the mantle face 1a to- 
gether with the resin. The reinforcement appropriately 

20 consists of fibreglass threads or bands, but other 
fibrous materials, such as graphite, carbon fibre, 
asbestos fibre and equivalent, may also be concerned. 

In order to achieve adequate protection and 
adequate ' stability in the thin mantle face 1a, support 

25 rings 3 are appropriately inserted into both of its 
ends and to the proximity of its middle portion. 

Another embodiment of the method involves 
that the cylindrical thin mantle face 1a is formed in 
the vertical position on a stationary base, whereas the 

30 application device 6 is arranged so as to be guided 

around the mantle face 1a along a circular path at the 
same time as it is slowly guided upwards and downwards 
so that reinforcement and resin are applied onto the 
mantle face in a spiral form. 

35 when very high cisterns are manufactured, it 

may prove necessary to manufacture them in two parts, 
whereat one end piece and one mantle part, comprising 
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one half of the mantle portion, are joined together 
and laminated, whereupon the two parts are transported 
to the site of ultimate assembly, where they are 
joined together in an appropriate way. 

A highly advantageous procedure involves that 
one of the end pieces 2 or an end flange constitutes a 
support ring for the bottom end of the mantle face on 
formation of the mantle face 1a to the cylindrical form, 
whereat the end piece 2 and the mantle face 1a are 
fixed to each other by means of point lamination as the 
mantle face 1a is being rolled up off the roll, m order 
that a sufficiently robust base should be obtained for 
the cistern during the formation and lamination, the 
rotary table 4 must be provided with an appropriate 
stand shaped in accordance with the bottom contour of 
the end piece 2. It may also prove necessary, to attach 
the end piece, and so also the cistern, to the rotary 
table by means of through-going bolts. After the 
formation of the mantle face 1a, the longitudinal joint 
formed is point-laminated, whereupon support rings 3 
are possibly inserted into' the hollow space inside 
the mantle face 1a, and. the upper end piece 2 is 
placed onto the top end of the mantle face and fixed 
by means of point lamination. After the different 
components have been joined together in this way, the 
joints thereby formed are completed by lamination, 
whereupon the support layer of the mantle portion 1 is 
applied by lamination in the way indicated above. 
After completed lamination, the support rings 3 can be 
disassembled- and removed, e.g., through manhole gates 
made onto the cistern. 
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WHAT IS CLAIMED IS: 

1 . Method for the manufacture of the mantle 
portion of a cistern of reinforced plastic, whereat a 
5 prefabricated thin layer (1a) , one of whose side faces 
is possibly provided with a layer of a material resis- 
tant to corrosion and chemicals, is cut into rectangular 
shape with dimensions corresponding to the desired 
length of the mantle portion and preferably to its 

10 entire circumference, the said layer being formed to a 
substantially cylindrical form, with the said layer 
being directed inwards, and so that the two rectilinear 
opposite edges of the full-size layer are placed one 
against the other and joined together by means of re- 

15 inforcement (5) and resin so that a continuous mantle 

face with desired dimension is obtained, whereupon rein- 
forcement (5) and resin are applied onto the thin 
cylindrical mantle face appropriately by winding around 
the mantle face (1a.) along a preferably slowly rising. 

20 spiral-shaped path until desired wall thickness is 

reached, whereupon the mantle portion (1) is ready for 
being provided 'with end pieces or end flanges, 
characterized in that the ready-cut thin 
layer is rolled together into a roll, which is thereupon 

25 placed vertically on a base for rolling up and for 

forming to the said cylindrical form, whereupon a number 
of detachable support rings are inserted into the object 
formed, which object is not of entirely rigid shape, 
before lamination. 

30 2. Method as claimed in claim 1, char- 

acterized in that the thin mantle face (1a) is 
formed on a rotary table (4) and centered by means of 
the support rings (3) . 

3. Method as claimed in claim 2, char- 

35 acterized in that the reinforcement (5) and the 
resin are applied onto the revolving mantle face by 
means of an application device (6) , which is arranged 

f OA'.PI 
«L W1P0 A 
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so as to run back and forth along a vertical guide (7) 
placed alongside the rotary table (4 ) . 

4. Method as claimed in any of claims 1 to 3, 
characterized in that support rings are 
inserted at both ends of the mantle face and to the 
proximity of its middle portion. 

.5. Method as claimed in any of claims 1 to 3, 
characterized in that the lower end piece ' 
(2) is attached to and utilized as a support ring for the 
mantle face (1a) on forming to the cylindrical shape, 
whereupon the upper end piece (2) is attached to the 
mantle face (1a) so that it, together with possible 
support rings (3) , if any, should give adequate support 
during the subsequent lamination. 
! ~ 6. Method as claimed in claim 1, char- 

acterized in that the thin cylindrical mantle 
face (1a) is formed on a stationary base, whereas the 
application device (6) is arranged so as to be passed 
along a circular path around the mantle face (1a) and, 
at the same time, slowly upwards and downwards so that 
reinforcement (5) and resin are applied onto the mantle 
face in a spiral form. 

7. Method as claimed in claim 3, char- 
acterized in that the application device (6) 
xs arranged so as to cut the reinforcement threads (5) 
into short pieces, which are sprayed by means of a 
nozzle onto the mantle face (1a) together with the resin. 

8. Method as claimed in any of the preceding 
clams, characterized in that the rein- 
forcement consists of fibreglass threads or bands. 
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